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VIRGINIA

Meningococcal Disease in College Students, Virginia,
December 1999 - April 2000

Ten students who attended Virginia col-
leges became ill with meningococcal disease
between December 9, 1999 and April 22,
2000. Seven students were diagnosed with
meningitis and three with meningococcemia.
Their ages ranged from 18 to 22 years. Eight
of the ill were male and eight were white
(race was not reported for two persons). All
but three of the ill students were freshmen;
one case occurred in a sophomore, one in a
junior, and one in a graduate student. The
freshmen and sophomore lived in dormito-
ries, while the older students lived in off-cam-
pus apartments. All were hospitalized and
several were very critically ill, but no deaths
occurred. Six cases occurred during outbreaks
at two colleges and the others were sporadic
cases at four different colleges.

The two out-
breaks had very
different disease
t ransmiss ion
patterns. During
the first out-
break, students
became ill over a
two-month pe-
riod. The first
case occurred on
December 9,
1999. Roommates and close contacts who
could have transmitted the organism to the
case were given chemoprophylaxis, gener-
ally a single dose of ciprofloxacin, to eradi-
cate the organism from their noses and
throats. On February 7, 2000, a student who
lived on the same dormitory floor developed
meningitis. The two students were report-
edly not friends, although it was later learned
that they had some acquaintances in com-
mon. Close contacts and students living in
the dormitory were given ciprofloxacin. In
addition, because both cases had been iden-

tified as having serogroup C disease (for
which vaccine is available), and because there
was evidence of ongoing circulation of the
organism in the student population over a
period of months (including an ill sibling of
a roommate of one of the cases), the Virginia
Department of Health (VDH) recommended
that vaccine be offered to students living on
campus. On February 10, a special clinic was
established and 1560 students were vacci-
nated. Four days after the onset of the sec-
ond case, a third case occurred in a student
who lived in a different dormitory. Vaccine
was offered again on February 14. A total of
2406 (~85%) students were vaccinated and
about 1650 doses of ciprofloxacin were given.

The second outbreak occurred over a
three-day period in April. Three students

developed illness on three consecutive dates,
suggesting the possibility of co-primary in-
fection from one asymptomatic carrier. De-
spite extensive interviews with the students
and their friends, a link between the cases
could not be established. The students lived
in three separate dormitories; one spent ex-
tensive time in the same dormitory as an-
other case but they were not friends, although
they knew each other. The three students did
not appear to have activities or close friends
in common. Close contacts were identified
and given ciprofloxacin to reduce the car-

riage rate among asymptomatic persons.
Serogroup C also was responsible for this
outbreak and once the serogroup was identi-
fied, VDH recommended vaccine for all
freshmen living on campus since they ap-
peared to be the population at risk. Another
factor that influenced the decision to recom-
mend vaccine for freshmen only rather than
for all the students was that the end of school
was less than three weeks away. Once the
students left campus, their risk of disease ac-
quisition would be no greater than that of
the general public.

Of interest, all the students involved in
the outbreaks were freshmen living in dor-
mitories. Freshmen living in dormitories
have been found to be at greater risk than
the general population or other students for

d e v e l o p i n g
meningococcal
disease.1 All
were male and
at least four had
attended parties
during their in-
cubation period.
Bar patronage,
alcohol con-
sumption, and
exposure to

cigarette smoke have also been identified as
risk factors for acquiring meningococcal dis-
ease.2,3

The four sporadic cases occurred at four
different colleges and universities. One stu-
dent had been vaccinated about four weeks
prior to becoming ill. He had a protracted
onset of illness, very different from the abrupt
onset usually seen. Only one of the sporadic
cases was a freshman. All had a history of
attending parties or bars prior to developing
illness.

continued on page 3

The Advisory Committee on Immunization Practices  has
recently recommended that practitioners who provide medical

care to college freshmen dormitory residents should inform
students and parents about meningococcal disease and the

benefits of vaccination, and provide access to the vaccine for
those who wish to reduce their risk of disease.
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The Epidemiology of Meningococcal Disease in Virginia, 1986-1999

From 1986 through 1999, 861 cases of
meningococcal disease were reported in Vir-
ginia. The number of cases per year ranged
from 39 to 79 and averaged 61.5. The an-
nual incidence rate for the 14-year period was
1.0 case per 100,000 popula-
tion, with a range of 0.6 to 1.4
per 100,000 per year. A total of
75 (8.7%) persons died, with
the number of deaths per year
ranging from 1 to 12. The trend
in number of cases and deaths
is shown in Figure 1.

The distribution of disease
onset was bimodal, with peaks
occurring in February and Oc-
tober (Figure 2). One-third of
all cases occurred in the first
quarter of the year. This is based
on the fourteen years of data
combined. No differences were
observed in the incidence rates
for males and females. An
analysis of incidence rates by
race group illustrated
few differences, al-
though the rates in non-
whites tended to be
somewhat higher than
those in the white popu-
lation. More specific
categorization of racial
groups was not possible
with available data.

Over the years, the
average age of cases has
increased from 15.7
years in 1986 to 25.1
years of age in 1999. In-
cidence rates were high-
est for young children
(from birth through 4
years of age). During
1986-1999, from 18 to 33
cases of meningococcal dis-
ease were reported in young
children each year. The in-
cidence rate in this group
was 4.1 cases per 100,000
population per year for
1997, 1998, and 1999.

Another age group
whose meningococcal dis-
ease rates were higher than
the rates for the total popu-
lation was persons 15-24
years of age. Six to 22 cases
per year were reported in
this age group during 1986-
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Figure 2. Month of Onset, Meningococcal Infections, Virginia,
1986-1999
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Figure 3. Meningococcal Serogroup, Virginia, 1986-1999
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1.6 cases per 100,000 population in 15-24
year olds.

A larger proportion of adult cases died.
Six percent of children aged 0-4 years who
had meningococcal disease from 1986-1999

died, compared to 7% of those
aged 5-14 years, 10% of those
aged 15-24, 13.5% of those
aged 25-59, and 12.0% of those
60 years of age or older. Of in-
terest, no deaths were reported
among cases aged 15-24 years
in 1986-1991. The 19 deaths re-
ported for that group all oc-
curred between 1992 and 1999.

It was difficult to assess
trends in serogroup because it
was determined for only 54%
of cases. For those cases in
which serogroup of the organ-
ism was identified, a general de-
crease in serogroup B menin-
gococcal disease has been ob-
served, as shown in Figure 3.

The occurrence of
serogroup C disease has
vacillated markedly in the
1990’s. Serogroup Y was
virtually unseen until
1995, and has been
steadily responsible for
13-17 cases per year since
then, with the exception of
1998, when it caused only
3 cases. These data on
serogroup may not be re-
liable, however, due to the
large number of cases for
which the bacterial culture
was never forwarded to
the state laboratory for
serogroup confirmation.

A larger percentage of
0-4 year olds had serogroup B
meningococcal disease com-
pared to 15-24 year olds, while
more of the latter age group
had serogroup C disease. That
is, among 0-4 year olds, 30.1%
of cases were serogroup B,
16.5% were serogroup C, and
6.1% were serogroup Y. In
contrast, for 15-24 year olds,
20.3% of cases were serogroup
B, 24.0% were serogroup C,
and 11.5% were serogroup Y.
Again, these data are difficult
to interpret because of the

1999. The annual incidence rate for this
group of adolescents and young adults was
2.2 per 100,000 in 1995. In the four years
since then, the rate has ranged from 1.2 to

Figure 1. Trend in Meningococcal Infections and Deaths,
Virginia, 1986-1999
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Figure 4. Source of Specimen, Meningococcal Infections, Virginia, 1986-1999
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Of the ten students described in this ar-
ticle, all had serogroup C disease except for
the graduate student who had serogroup B.
According to national data from 1992-1996,
serogroup C accounted for 35% of isolates
for which serogroup information was avail-
able, serogroup B for 32%, serogroup Y for
26%, and serogroup W-135 for 4%.4

In order to make public health recom-
mendations in the event of a meningococ-
cal outbreak, especially with regard to
using vaccine, it is essential to know the
serogroup of the organism. Serogrouping
is done at the state laboratory, the Divi-
sion of Consolidated Laboratory Services
(DCLS). All meningococcal isolates from
normally sterile sites (e.g., blood and cere-
brospinal fluid) should be sent to DCLS.
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Chemoprophylaxis of Contacts of a Meningococcal Case

The primary purpose of chemoprophylaxis of close contacts is to eliminate the bac-
teria from their noses and throats. That is, one of the close contacts may have been the
source of exposure for the case. The antibiotic (usually rifampin or ciprofloxacin) is
given to eliminate the carrier state, thus preventing the transmission of the organism.

The chemoprophylaxis is not, therefore, designed to protect the close contacts against
meningococcal disease. Some of the contacts may already be protected due to recent
(within the past three years) receipt of the meningococcal vaccine. A person who has
been identified as a close contact of a patient with meningococcal disease for whom the
prophylactic antibiotic is recommended should receive the chemoprophylaxis even if he
has been vaccinated against the disease. The vaccine and the antibiotic serve different
purposes. A vaccinated individual may still be a carrier of the bacteria and may need
prophylaxis to eliminate the organism from his nose and throat.

While meningococcal disease may potentially be transmitted to others by the pri-
mary cases, their infectivity is low. Therefore, the primary means of preventing the
spread of this disease is through the elimination of the carrier state among close con-
tacts.  Close contacts are defined as household members, day care center classmates,
and other intimate contacts who may have exchanged nasopharyngeal secretions with
the patient during the 10 days prior to illness onset. Examples of direct exposure to
nasopharyngeal secretions include kissing, sharing drinks or eating utensils, and pro-
viding mouth-to-mouth resuscitation, suctioning or intubating the patient before antibi-
otic therapy is begun.  Persons who provided other medical care to the sick person are
not at increased risk for developing meningococcal disease and do not need chemopro-
phylaxis.

The recommendation for prophylaxis is restricted to close contacts because such
close contact is necessary for the transmission of the organism from one person to
another. These bacteria have no known reservoir outside of man, and asymptomatic
carriers are usually the source of transmission.

large number of cases for which serogroup
was not determined.

Of the 75 deaths, 18 (24%) were
serogroup C, 14 (18.7%) were serogroup B,
and 6 were serogroup Y (8.0%). However,
44% had unknown serogroup. A larger per-
centage of cases that were confirmed to be
serogroup C died compared to serogroups B

and Y. That is, 10.8% of serogroup C cases
died compared to 7.3% of serogroup B and
7.1% of serogroup Y cases.

Finally, over the years, the percentage of
isolates from blood increased (Figure 4). The
organism was isolated from the blood in as
few as 24% of the cases in 1990 and as many
as 63% in 1997. A concomitant decrease in

cases in which the organism was isolated
from the cerebrospinal fluid was also seen.
Overall, generally less than one-fifth of cases
had the organism isolated from both the blood
and cerebrospinal fluid.
Contributed by C. Diane Woolard, PhD, MPH,
Director, Division of Surveillance and Investigation,
Office of Epidemiology.
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Localities Reporting Animal Rabies This Month: Accomack 6 raccoons; Amelia 1 raccoon; Augusta 1 raccoon, 1 skunk; Bedford 1 raccoon, 1 skunk;
Botetourt 1 cat; Caroline 1 skunk; Chesapeake 2 raccoons; Craig 1 bobcat, 1 skunk; Cumberland 1 raccoon; Dinwiddie 1 skunk; Essex 2 raccoons;
Fairfax 1 fox, 1 raccoon, 1 skunk; Fluvanna 1 skunk; Franklin County 1 raccoon; Frederick 1 raccoon; Grayson 1 skunk; Greensville 1 raccoon; Halifax 1
cat, 2 raccoons; Henrico 1 raccoon; Henry 2 raccoons; Highland 1 raccoon; King & Queen 1 raccoon; Louisa 1 skunk; Northampton 4 raccoons; Orange 1
raccoon; Prince George 1 fox; Rockingham 1 fox; Shenandoah 1 dog, 2 raccoons, 1 skunk; Smyth 1 raccoon; Spotsylvania 2 raccoons; Virginia Beach 2
raccoons; Westmoreland 1 raccoon.
Occupational Illnesses: Asbestosis 14; Lead Exposure 8; Pneumoconiosis 3.
*Data for 2000 are provisional.
†Elevated blood lead levels >10µg/dL. §Includes primary, secondary, and early latent.

AIDS
Campylobacteriosis
E. coli O157:H7
Giardiasis
Gonorrhea
Hepatitis A

   B, acute
   C/NANB, acute

HIV Infection
Lead in Children†

Legionellosis
Lyme Disease
Measles
Meningococcal Infection
Mumps
Pertussis
Rabies in Animals
Rocky Mountain Spotted Fever
Rubella
Salmonellosis
Shigellosis
Syphilis, Early§

Tuberculosis
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Cases of Selected Notifiable Diseases Reported in Virginia*
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